The Calculation of Vacuum Properties from the Global Color Symmetry Model by Zong, H et al.
[aps,prl,preprint]revtex4
epsg
document Hong-shi Zong1,2, Jia-lun Ping3, Hong-ting Yang1, Xiao-fu Lu¨2,4, and Fan Wang1 1 Depart-
ment of Physics, Nanjing University, Nanjing 210093, P. R. China 2 CCAST(World Laboratory), P.O. Box
8730, Beijing 100080, P. R. China 3 Department of physics, Nanjing Normal University, Nanjing 210097, P.
R. China 4 Department of Physics, Sichuan University, Chengdu 610064, P. R. China
The Calculation of Vacuum Properties from the Global Color Symmetry Model
abstract A modied method for calculating the non-perturbative quark vacuum condensates from the
global color symmetry model is derived. Within this approach it is shown that the vacuum condensates are
free of ultraviolet divergence which is dierent from the previous studies. As a special case the two quark
condensate 〈qq〉 and the mixed quark gluon condensate g〈qGµνσµνq〉 are calculated. A comparison with the
results of other nonperturbative QCD approaches is given.
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(For gluon propagator g2D(1))
σA(s)=A(s)/(A
2(s)s+B2(s))
















σA(s) set 1 (∆=10
-1GeV4, χ=1.83GeV)
C(s) set 1
σA(s) set 2 (∆=10
-4GeV4, χ=1.02GeV)
C(s) set 2




(For gluon propagator g2D(2))
σA(s)=A(s)/(A
2(s)s+B2(s))













set 1 (∆=0.2GeV2, χ=1.65GeV)
set 2 (∆=0.02GeV2, χ=1.55GeV)

















set 1 (∆=10-1GeV4, χ=1.83GeV)
set 2 (∆=10-4GeV4, χ=1.02GeV)
set 3 (∆=10-7GeV4, χ=0.83GeV)
B
σB(s)=B(s)/(A
2(s)s+B2(s))
